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Abstract
Introduction—Afterschool programs (ASPs) across the US are working towards achieving the 
standard of all children accumulating 30minutes of moderate-to-vigorous physical activity 
(MVPA) during program time. This study describes the two-year impact of an intervention 
designed to assist ASPs meeting the 30min/d MVPA standard.
Methods—Using a two-year delayed treatment, group randomized controlled trial, 20 ASPs 
serving ~1,700 children/year (6–12yrs) were randomized to either an immediate (n=10, 
baseline-2013 and 2yrs intervention fall-2013-to-spring-2015) or delayed group (n=10, baseline 
2013–2014 and 1yr intervention fall-2014-to-spring-2015). The intervention, Strategies-To-
Enhance-Practice (STEPs), focused on programming MVPA in the daily schedule, training of staff 
and leaders, and ongoing technical support/assistance. Accelerometry-derived proportion of 
children meeting the 30min/d MVPA standard was measured in the spring of each year. Mixed 
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model logistic regressions were used to examine the change in the odds of achieving the MVPA 
standard. Analyses were conducted in 2015. Data were collected in one southeastern US state.
Results—Immediate boys (n=677) and delayed girls (n=658) increased the percent achieving 
30min MVPA/d from 35.9% to 47.0% (odds ratio [OR]=1.88, 95%CI 1.18–3.00) and 13.1% to 
19.1% (OR=1.42, 95%CI 1.03–1.96). Immediate girls (n=613) and delayed boys (n=687) 
exhibited a nonsignificant increase from 19.1% to 21.6% (OR=1.20, 95%CI 0.84–1.72) and 29.0% 
to 31.3% (OR=1.13, 95%CI 0.80–1.58).
Conclusions—STEPs can have an impact on children’s MVPA and time spent sedentary, yet 
was unable to fully achieve the goal of all children accumulating 30min MVPA/d. Additional 
efforts are need to identify strategies ASPs can use to meet this important public health standard.
Keywords
Obesity; Standards; School; Intervention; Accelerometer
Introduction
Across the US, afterschool programs (ASPs) serve more than 10 million children annually 
for up to 3 hours every day of the school year.[1] Given this extensive reach and contact time, 
ASPs have become a natural extension of the childhood obesity prevention efforts targeting 
schools. As part of these efforts, both national and state level organizations have developed 
and widely disseminated physical activity (PA) policies/standards to establish the amount of 
PA children should accumulate during an ASP.[2–5] One of the most prominent and 
potentially impactful policies is the standard that calls for all children attending an ASP to 
accumulate a minimum of 30 minutes per day of moderate-to-vigorous physical activity 
(MVPA) during program time and reduce the amount of time children are sedentary.[6] With 
the implementation of high-quality strategies to increase MVPA, achieving this standard has 
the potential to substantially impact children’s PA by providing at least half of their daily 
recommended MVPA during the ASP.[7] Unfortunately, many ASP providers struggle to 
achieve this goal.[8, 9]
While, numerous PA interventions have been developed and tested in the ASP setting,[10–17] 
few have attempted to achieve the 30min MVPA standard and few have reported more than a 
single year of intervention delivery.[18–20] Since staff turnover at the site leader and frontline 
staffing positions are one of the major challenges faced within the ASP setting,[21, 22] 
investigating the delivery of an intervention over multiple years within this setting is critical. 
Many of the staff employed at ASPs are part-time or transitional (only employed for a single 
school year) employees. Site leaders and staff are also directly responsible for the 
implementation of PA programming. Because of this, strategies need to be easily 
communicated to new staff and also unaffected by changes to the site leader position, the 
person responsible for the day-to-day operations of the program. Attention to this should 
facilitate a greater level of implementation of an intervention and, subsequently, lead to 
greater improvements in children’s MVPA.[23]
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This study details the two year PA outcomes from the Making Healthy Eating and Physical 
Activity Policy Practice group randomized controlled trial in 20 diverse ASPs.[24, 25] The 
study used immediate and delayed treatment groups that allowed for the investigation of the 
effect of the intervention on children’s PA over multiple years in the immediate group and 
the replication of the intervention within the delayed group. It was hypothesized that two 
years of receiving the intervention would result in greater gains than a single year of 
intervention and the intervention effect would be replicated in the delayed treatment group.
Methods
A detailed description of the study design, intervention, measures, and first year outcomes 
are presented elsewhere.[24, 25] The study design is a repeated cross sectional group 
randomized controlled trial with a delayed treatment group. This design is appropriate when 
outcomes are tracked at a group level (e.g., ASPs), instead of at the individual level (e.g., 
children)[26, 27] and is consistent with recent large scale trials of site-level interventions for 
children and adolescents.[18, 28–32] The results presented in this study are from the final 
outcome year of a three year delayed intervention group.
Participants and Setting
Afterschool programs, defined as child care programs operating immediately after the school 
day, every day of the school year for a minimum of 2 hours, serving a minimum of 30 
children of elementary age (6–12yrs), operated in a school, community, or faith setting, and 
located within a 1.5hr drive from the university were eligible to participate. Programs, from 
a single southeastern state in the US, were identified from a registry of ASPs operating in 
the state and randomly selected for invitation to participate in the study. Informed consent 
and verbal assent were obtained from parents and children participating in this study. All 
study procedures were approved by the Institutional Review Board of the lead author at the 
University of South Carolina.
Randomization
The twenty ASPs were randomized into one of two conditions: 1) immediate or 2) delayed 
group. Randomization was performed after baseline data collection, during June 2013 (see 
Figure 1). Programs were paired based on enrollment size and the percentage of children 
meeting the 30min of MVPA/day standard and then randomly assigned to immediate or 
delayed group using a random number generator by study staff. Characteristics for 
immediate and delayed ASPs are presented in Table 1. The delayed group was asked to 
continue with current ASP practices and received no technical assistance or support from the 
intervention staff until the final year of the study where they would receive the intervention. 
The immediate treatment group received two years of the intervention.
Intervention
A detailed description of the intervention is described elsewhere.[24] To achieve the 30-
minute/day MVPA policy goal,[6] the following intervention approach was developed. 
Briefly, the Strategies To Enhance Practice for PA (STEPs) conceptual framework involved a 
multistep adaptive approach to incorporating MVPA into daily routine practice.[33–37] 
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STEPs predominately focused on the ASP leader and worked with them to develop 
programmatic capacity in the form of high-quality schedules that included PA opportunities 
every day as well as clearly articulating the roles and responsibilities of staff during 
scheduled activity opportunities. Each ASP was also asked to schedule a minimum of 60 
minutes/day for PA opportunities.[6] The staff component of STEPs LET US (Lines, 
Elimination, Team size, Uninvolved staff/kids, and Space, equipment and rules) Play[38] 
focused on developing the skills of staff to modify games staff are familiar with and children 
enjoy playing with the primary objective of maximizing children’s MVPA. This departed 
from prior interventions where staff were provided equipment and trained to play new games 
or relied on ASP leaders and staff to develop their own strategies.[10, 11, 13, 16, 18, 21, 22]
Trainings for ASPs in the immediate condition occurred during July/August of 2013 (first 
year of receiving the intervention) and 2014 (second year of receiving the intervention) and 
lasted approximately 3 hours. Trainings for the ASPs in the delayed condition occurred 
during July/August of 2014. For organizations operating two or more programs, a single 
training was provided for the ASP leaders at one location. During the first year of receiving 
the intervention for both the immediate and delayed ASPs, each ASP received four booster 
sessions. During the second year of receiving the intervention (for the immediate condition 
only) 2 booster sessions/ASP were provided. During non-intervention years for both groups, 
no intervention contacts occurred. Each booster session lasted for the entirety of a single 
ASP operating day (e.g., 3PM–6PM). The booster session included a walkthrough of the 
ASP with the site leader to identify PA opportunities and LET US Play principles.[33, 38] 
Both research personnel and site leaders and staff convened a 20–30-minute meeting 
immediately after the end of the ASP to discuss areas that were consistent and inconsistent 
with meeting the PA standards. Strategies to address any inconsistencies with meeting the 
PA standards were agreed upon and implemented. Follow-up booster phone calls with the 
site leader were conducted bi-weekly to address any implementation challenges. The total 
amount of intervention contact the immediate group received across the two years was 6 
hours plus 30min for each of the 6 booster sessions. The delayed group received 3 hours 
plus 30min for each of the 4 booster sessions. Implementation of STEPs is published 
elsewhere.[39, 40]
Measures
All measurements occurred during the spring (March-April) of 2013, 2014, and 2015. 
Consistent with previously established protocols, each ASP was visited for PA data 
collection on four nonconsecutive, unannounced days Monday–Thursday.[8, 25, 41] Child 
demographics were self-reported, and standing height and weight were measured using 
standard protocols with children wearing light clothing at baseline 2013 and after the first 
intervention year 2014.[42] The primary PA and sedentary behavior outcome was derived via 
accelerometry. All children attending an ASP on unannounced measurement days had an 
opportunity to wear the ActiGraph GT3X+. The accelerometers were distilled using 5-
second epochs to account for the intermittent and sporadic nature of children’s PA[43] and to 
improve the ability to capture the transitory PA patterns of children.[44–48] When children 
arrived to a program, they were fitted with an accelerometer and the arrival time was 
recorded (monitor time on). Before a child departed from a program, research staff removed 
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the belt and recorded the time of departure (monitor time off). Children wore the monitors 
for their entire attendance at the ASPs.[8, 25, 41] Cutpoint thresholds associated with 
moderate and vigorous activity were used to distill the PA intensity levels[49] and sedentary 
behavior.[50] Children were considered to have a valid day of accelerometer data if their total 
wear time (time off minus time on) was ≥60 minutes.[8, 41, 51]
Statistical Analysis
Data were analyzed in 2015. Analyses were conducted only on children with at least one 
valid accelerometer wear day at any measurement occasion.[8, 41, 51] Descriptive means, 
SDs, and percentages (for dichotomous variables) for ASPs and child characteristics were 
computed. To evaluate the impact of STEPs on achieving the standard of 30 minutes/day of 
MVPA (study’s primary outcome), the minutes all children at each measurement occasion 
(i.e., spring 2013, 2014, and 2015) spent in MVPA were dichotomized to represent those 
children who achieved (i.e., ≥30 minutes MVPA/day) and those that failed to achieve (i.e., 
<30 minutes MVPA/day) the PA policy.[6] As a secondary outcome, time spent sedentary 
was dichotomized into children spending 60 minutes or more sedentary versus those 
children who spent less than 60 minutes sedentary while attending the ASP.[6] Repeated-
measures random effects logit models, with days measured nested within children nested 
within ASPs, were estimated using the dichotomized variables as the dependent variable for 
boys and girls, separately, to compare changes in the primary outcomes between treatment 
groups over time. Included in the models were a main effect for treatment group, time, and 
the time-x-treatment interaction. Covariates in the model included the total time children 
attended each day, age (years), race (African American), allotted time for PA opportunities 
at each measurement year, total enrollment, staff turnover, and program location/setting 
(school, faith or community center). These models were also performed for those boys and 
girls that were present at each of the three measurement occasions. Changes in the amount 
of minutes spent in MVPA and sedentary were modeled using repeated- measures random 
effects quantile regression modeling[52] the 25th, 50th, and 75th quantiles of the distribution 
and design-matrix bootstrapped standard errors. This modeling approach was chosen due to 
the non-normal distribution of the outcome variables and to investigate the impact of the 
intervention on both high and low active children. The same covariates were used for the 
quantile regression. Where a significant time or time-treatment interaction occurred, post-
hoc within and between group analyses were conducted. Matched pairs were not included in 
the analyses given the small number of pairs. All analyses were performed using Stata, 
version 13.1 (College Station, TX) using full information maximum likelihood estimators.
Results
The descriptive characteristics of the 20 ASPs and children are presented in Table 1. 
Unconditional intraclass correlation coefficients at the ASP and child level were 0.09 and 
0.42, respectively. Across the three measurement waves the number of days children had 
with a valid day of data was 2.5±1.1, 2.3±1.0, and 2.4±1.1 days. The results of the logit 
models, examining the change in the proportion of boys accumulating 30 minutes of more of 
MVPA/d indicated a non-significant main effect for group and time, and a significant time-
x-treatment interaction (see Figure 2). Compared to boys in the delayed group, boys in the 
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immediate group increased the odds of meeting the standard by odds ratio (OR)=1.81 
(95%CI 1.17–2.80) after the first year of receiving intervention, with this maintaining 
(OR=1.88, 95%CI 1.18–3.00) by the end of year two of the intervention. There were no 
significant changes for boys in the delayed group. Follow-up analyses indicated there were 
no significant differences in the gains observed between the first and second year of 
receiving the intervention in the immediate group. For girls, there was a significant time and 
time-x-treatment interaction. Girls in the immediate group increased the odds of meeting the 
standard by OR=1.91 (95%CI 1.21–3.01) in the first year of receiving the intervention, while 
girls in the delayed group increased the odds of meeting the standard by OR=1.42 (95%CI 
1.03–1.96) after the first year of receiving the intervention. The increase observed with the 
girls’ in the immediate group was lost during the second year of receiving the intervention.
For boys and the amount of time spent sedentary, there was a non-significant main effect for 
group and a significant time and time-x-treatment effects. For boys in the immediate 
treatment group, there was decrease in the odds of accumulating 60 or more minutes of time 
spent sedentary after the first year of receiving the intervention by OR=0.49 (95%CI 0.32–
0.76) and by OR=0.45 (95%CI 0.28–0.71) after the second year of intervention. Follow-up 
analyses indicated there were no significant differences in the decrease observed between 
year one and two in the immediate group. In the delayed group, there was a decrease in the 
odds of accumulating 60 or more minutes of time spent sedentary at year one of receiving 
the intervention by OR=0.67 (95%CI 0.48–0.93). For girls there was a non-significant main 
effect for group, time, and the time-x-treatment interaction.
A total of 187 boys and 142 girls were present at each measurement occasion and had at 
least one valid day of physical activity assessment. Overall, the effects were largely 
consistent to those from the total sample. For MVPA, there was an overall significant time-
x-treatment interaction for boys. Boys in the immediate group increased their odds of 
meeting the MVPA standard by OR=2.37 (95%CI 1.27–4.42) and OR=1.95 (95%CI 1.02–
3.70) at year one and year two of the intervention compared to boys attending the delayed 
programs. There were no significant effects for girls for MVPA for either group. For 
sedentary, there was a significant time-x-treatment interaction, with boys in the immediate 
group decreasing their odds of spending 60 or more minutes sedentary by OR=0.47 (95%CI 
0.26–0.86) after the second year of intervention. For girls, there was a significant time effect, 
with girls attending the delayed group decreasing their odds of being sedentary by OR=0.52 
(95%CI 0.31–0.89) after the first year of intervention. There were no significant effects for 
girls in the immediate group.
The results of the random effects quantile regressions on the 25th, 50th, and 75th quantiles of 
minutes of MVPA and sedentary are presented in Table 2. Changes in minutes spent 
sedentary or in MVPA are illustrated by gender and treatment group in Figure 2. Changes in 
minutes spent in MVPA and percentage meeting the 30min/d MVPA standard for boys and 
girls by ASP can be found in supplemental Figure 1S. As seen in Figure 2 and Table 2, for 
boys in the immediate group, statistically significant increases (3.5 to 4.3 minutes/day across 
quantiles) in MVPA were observed across the three quantiles from baseline (spring 2013) to 
spring 2015 (second year of intervention). For girls in the immediate group, no statistically 
significant increases were observed from baseline to the end of the second year of 
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intervention. For boys in the delayed group, no significant changes were observed from the 
last year of baseline (spring 2014) to spring 2015 (first year of intervention). For girls in the 
delayed group, increases in MVPA were observed across the three quantiles (1.9 to 2.5 
minutes/day) from baseline (spring 2014) to intervention. For time spent sedentary, boys in 
the immediate group had a significant reduction of 7.2 to 8.6 minutes of sedentary across 
quantiles by the end of the second intervention year (spring 2015, see Table 2 and Figure 2). 
For girls in the immediate group, a significant reduction of time spent sedentary was 
observed for only the 50th quantile (−2.5 minutes/day). For boys in the delayed group a 
significant reduction of time spent sedentary was observed for only the 75th quantile (2.3 
minutes/day). Significant reductions were observed for girls in the delayed group across the 
50th and 75th quantiles (2.0 to 4.0 minutes/day).
Discussion
This study presents the second year outcomes of a three year delayed treatment, group 
randomized intervention designed to achieve the 30min MVPA standard for ASPs. Overall, 
the intervention was able to: increase the boys meeting the MVPA standard in the immediate 
group across the 2 years of receiving the intervention, improve mean percent of girls 
meeting the MVPA standard in the immediate group during the first year of intervention, and 
increase the mean percent of girls meeting the MVPA standard in the delayed group during 
their year of intervention, with limited changes in mean percent of the boys meeting the 
MVPA standard in the delayed group. Based on this, the hypothesis that receiving two years 
of intervention would be more effective than receiving one was not supported and the 
hypothesis that the intervention effect would be replicated in the delayed group partially 
supported. These findings highlight the heterogeneity within and between ASPs across three 
years of evaluation, as well as, the difficulties associated with achieving the 30min MVPA 
standard. Nevertheless, improvements were observed across groups for minutes spent in 
MVPA and reductions in minutes spent sedentary with some of the greatest increases (or 
reductions) occurring in the children who engaged in the least amount of MVPA (25th 
quantile) or were the most inactive (75th quantile of sedentary). Thus, while the STEPs 
intervention was unable to fully achieve the MVPA standard of all children accumulating 30 
minutes of MVPA, meaningful improvements in the desired directions were attained.
As indicated in Figure 1S, there was substantial variability in MVPA within and between 
ASPs across all years of the study. Moreover, for those ASPs that were operated by the same 
organization, there was substantial variability in MVPA and responsiveness to STEPs. This 
illustrates several important challenges working in this setting. The variability in MVPA and 
responsiveness to the intervention within an organization suggests that children’s MVPA and 
programmatic structure changes are largely driven at the site-level, rather than at an 
organizational level. A clear example of this is represented in both the delayed and 
immediate treatment groups where some ASPs continued to improve as part of the 
intervention over the two years (e.g., ASPs 5 and 6 immediate group), some improved from 
receiving the intervention for one year (e.g., ASPs 1, 2, and 5 delayed group), some 
remained relatively unchanged (e.g., ASP 7 immediate group), and some decreased MVPA 
despite receiving the intervention (e.g., ASP 4 immediate and ASPs 3 and 4 delayed group). 
These findings suggest that efforts should primarily be directed to the site level and the 
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individuals responsible for the day-to-day operations of the program and their staff. Thus, 
additional efforts in working with these individuals are necessary.
The lack of an improvement for the boys in the delayed group was unexpected, yet was 
likely due to a reduction of time allocated for physical activity only opportunities in the 
delayed ASPs. As detailed in the process evaluation,[39, 40] during spring 2015 (the only year 
of intervention for the delayed group) 9 of the 10 delayed ASPs reduced their schedule PA 
opportunities to no more than 60 minutes/day and 5 of them allowed children to select a 
sedentary activity, such as using the computer lab, during this time. Two recent study show 
that extending the time allocated for PA[53] and not allowing children to select an inactive 
activity[54] were associated with higher levels of MVPA and less time spent sedentary in 
ASPs. Thus, ensuring ample time is allocated and children can only be active during this 
time appear to be important strategies ASPs can use to get children more active. 
Improvements, however, were found in the LET US Play enhancements of STEPs (e.g., 
verbal encouragement, removing lines) which likely helped boys maintain and girls improve 
their level of MVPA despite the reduction in allocated time for PA. The limited improvement 
observed across both treatment groups for girls was disappointing and, unfortunately, 
consistent with other studies attempting to increase girls MVPA.[28, 55] One of the primary 
reasons for this was the limited attention the STEPs framework has towards “girl-specific” 
strategies, with only a single strategy targeting girls solely. Additional work is required to 
identify other, more salient, strategies that ASP providers can easily use to help increase 
girls’ MVPA.
This study has a number of strengths: the group randomization, delayed treatment design, 
large number of ASPs, large number of children measured over time, 3 year study 
timeframe, objective measure of PA, and diversity of program settings, organizations, and 
enrollment size. However, there are several limitations that need to be considered when 
interpreting these findings. First, all the programs were operated in one geographical 
location in a southeastern state. Thus, the findings may not generalize to programs operating 
in other states. Second, while the study included 20 ASPs, this sample size at the group level 
is limited in testing site-level analyses to identify site-level characteristics related to 
children’s MVPA. Thus, future studies should attempt to measure the PA and site-level 
characteristics within a larger sample of ASPs.
In conclusion, the STEPs approach was unable to fully achieve the 30 minutes of MVPA 
standard. However, it was able to make changes in time spent in MVPA and sedentary for 
both intervention groups. Future studies attempting to achieve the 30 minute MVPA 
standard should evaluate new, or augment existing, strategies to determine what works best 
in this setting to reach the standard.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Highlights
• Afterschool programs struggle to meet the 30 min/day moderate-to-
vigorous standard
• Few intervention studies have attempted to meet the physical activity 
standard
• Over 2 years, improvements can be made towards achieving the activity 
standard
• Effectiveness of the intervention varied by gender and how many years 
received
• Tailoring at program level is required to achieve the activity standard
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Figure 1. 
CONSORT diagram
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Figure 2. 
Minutes spent in moderate-to-vigorous physical activity (MVPA) and sedentary for boys and 
girls and treatment group, separately, across the study’s three measurement occasions 
(spring 2013, 2014, and 2015). Abbreviations: Sp = Spring
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